Operating temperature was 9 K.
We have also performed direct mixing experiments between two C 0 2 lasers with frequency differences from 10 MHz to 12 GHz, and higher order mixing experiments between two C 0 2 lasers and an applied microwave signal and its harmonics, with a separation of the C 0 2 lasers of up to 27 GHz [3] . The C 0 2 mixing data shows a clear separation between two different physical mechanisms, hot-electron mixing in the thin-film YBCO of the junction's banks, and Josephson mixing in the junction itself (see figure 2) . have a much higher bandwidth than hot-electron mixing in the film, and (b) it is compatible with very high order harmonic mixing. The most applicable theory for the mixing in the junction [5] was developed to describe similar high frequency mixing experiments done on point-contact junctions made from low-Tc superconductors. That theory predicts that the bandwidth of such a mixer is limited by the characteristic frequency of the junction. Hotelectron mixing in the film, on the other hand, is limited in bandwidth by the electronphonon relaxation rate, thought to be of order 100 GHz in YBCO. Likewise the capabilities of Josephson junctions for very high-order harmonic mixing have been demonstrated with low-Tc junctions [6] . Combining the functions of harmonic generation and mixing in a single device, a high-Tc Josephson junction offers the ability to measure multi-THz frequency differences, without the neccesity of dealing with THz frequency signals directly.
